Potential of mean force for separation of the repeating units in cellulose and hemicellulose.
As a first step toward understanding the energetics of removal of cello-oligomers from the cellulose surface, we have performed umbrella sampling calculations to determine the free energy required for separation of repeating units of cellulose and hemicellulose from each other. Molecular dynamics (MD) simulations were performed for both the stacked and non-stacked arrangements of the cellobiose pair system and the xylobiose pair system. These stacked and non-stacked arrangements were taken as representative systems for the crystalline and amorphous domains in cellulose and hemicellulose. In addition, similar calculations were also carried out to determine the energetics involved in the separation of the cellobiose-xylobiose molecule pair in the non-stacked arrangement. The potential of mean force profiles exhibit a single minimum in all cases and are qualitatively similar. Our results show that the location of the minimum as well as the depth of the well can be correlated with the size of the disaccharide molecules.